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SUM CIRCUrr - works with slight instability (HORIZ. ROLL) 


+5V +5V 



TIME DESIGNS CIRCUIT (W/0 voltage regulator mod) note simularlty to below 

works w eventual roll (used 1K ros Insteod of pot, no P/S mod yet) nolser signol than above 



TS 2066 Tech Manual circuit 






Q1, 03: 2Na907 OR EQUAL 
02: 2N2222 OH EQUAL 
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Fl9Ur« 2.4.1-3. SCHEMATIC FOR RGB MONITOR CONNECTION 
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Having recently been give a couple of old XT IBM color monitors I wrote Nazir Pashtoon to see 
if they could be used with my 2068. The answer was yes. Bob Gilder had written an article for 
a QL mod that inverted the signal. I found several sources hidden away in my files. There was a 

simple circuit in SUM.Time Designs had an article that looks like the 2068 Tech Manual 

circuit without the vertical sync portion. I started with the simpliest and worked my way up to the 
combination you see here. The vertical sync circuit and the inverter were both necessary. 

Les Cottrell 

108 River Heights Drive 
Cocoa, FL 32922-6630 
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ANOTHER COLOR MONITOR ADAPTER 



I have used several different color monitor adapters and I have never seen this one in 
our magazine. It allows the use of CGA monitors with either negative or positive sync. 

I have some of each, so by putting a switch in the vertical and horizontal circuits I can 
use the same adapter with different style monitors. The integrated circuit chip is a 
74LS04. The Zebra Timex disc system twister board has a spaces on board for ic and 
a monitor jack. It has all the signals already on the board in this area, so it was easy to 
add one. 

Parts are IC 74LS04 Transistor 2N3906 

C1 47u at 16V C2 .001 C3 marked 1 Z SYS 1 

R1 33K R2 15K R3 330ohm R4 330 ohm 


Irtstruction* for th# RGB *el*Pt*r 


1. To install the adaPttr remo'/e the se'/en screw* on the 
bottom ot the £‘0t‘3 comPat#r. While holdiri® the ci*e halve* 
to3ether tarn the computer ri9ht *lide aP. 

2. Lift the top Uesboard) CA*c half of the computer alowlv 
while lookiii9 for the keyboard cable inside the ca»e. Disconnect 
the cable from the Printed circuit board connector. 

3. With the uPPer case removed Position the lower half case 
so that the Printed circwit board ed9e connector is facing wou. 

NOW/ without removinS the taPe backino. Position the adapter 
circuit board on the main circuit so that it resembles the 
diaSram below. NOTE’ Care must be taken to ensure Proper 
orientation of the adaoter board and that the solder Points are 
not covered b» the adapter board. 

4. Noi/' Peel off the backing of the tape and adhere the 
adapter to the main Printed circuit board. ' 


5. Solder the wires of the adapter to the circuit board by 
Payin9 careful attention to th* dia9ram below. NOTE’ Most of the 
solder Points are Plated throu9h holes not ed9e card connector 
Pins. It may also be noted houeveh that the Plated throu 9 h holes 
do connect to the bottom side ed9e connector Pins as seen 
below. 


9roij.nd 
h} I r 


, ROM 

wines 

comp.video bottom ed9e conn. Pins 'cHiP 

Pin 31 foot, 29 ^9 27 

brown red^ drsnOe 

_4 


R6-B 




last Pm on left 




€. With the board installed route th# cable out throu9h the 
ed9e card connector oP*nin9/ or drill a new hole and route the 
cable throu9h that oPenin9. 



7. Attach a connactor that matas rtith your RGB monitor cable 
Csae diagram balow) 


wire color 


signal name 


brown 

rad 

orange 

graan-i^yel low 

white 

black 

blue 

violet or gray 

* Consult your monitor 
positive or negative sync 


blue video 
green video 
rad video 
common 

* hori. sync < positive sync.) 

* vert, sync < negative sync**) 

* hori. sync ( negative sync.) 

* vert, sync ( positive sync.) 

users manual whether it uses 


a. Taking the upper case half, replace it on the lower case 
half, not forgetting to reconnect the keyboard cable. 

Turn the computer over and replace the seven screws, now 
you have RGB color. 


TROUBLESHOOTING GEQTION 

1- The inteneity pin of the monitor does not have a 

corresponding connection so leave it open, 

2. If your monitor requires analog sync. it maybe necessary 
to clip the i2K resistor on the adapter board- 
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RGB Interface ForTheTS2068 

By 

Xim ct 


RGB vs Other Xethods 

Ever since I purchased ny TS2068 I have longed for a REAL RGB 
interface. Sure, the display is OK on my 19’“ Sony, but the color 1« “washed 
out" and there la that ever-present background hash. I thought that by 
attaching a composite monitor to the monitor Jack would at least clean up 
the hash....but no, the hash remalnst Thus began my work on THIS article. 

Composite video Is simply a combination or mixture of the three 
basic signals common to all CRT (Cathode Ray Tube) based display devices. 
First, there Is the VBSTICAL SYKC which Is used to ’lock' the picture 
vertically. Second, there Is the HORIZQFTAI. SYHC which 'locks' the picture 
horizontally. Then there Is, of course, the VIDEO IIFORMATIOf which 
supplies the actual picture. 

COKXOH TVs 

In the case of color displays there are three methods of getting 

these signals to the monitor or TV. In the beglnlng.there was the RF 

modulator. This Is simply a VERY low power broadcasting station! All three 
basic signals are combined to from the COMPOSITE signal, and then 
'broadcasted* via a cable to your favorite TV. You, In turn, select channel 
3 or 4 and, vollal The ‘Gulpman* appears on your screen. The advantages to 
this type of Interface are ease of hook-up, cost, and avallablity of the 
comnon color TV. The disadvantages are the BASDVIDTH of this type of 
Interface are LOV. This is seen as poor picture quality and 'washed out' 
color. There are two reasons for this; 1) The tuner circuitry In the TV and 
SP ncdulator in the TS206e cannot handle the high resolution modes that our 
computer Is capable of. 2 ) The •cornin' TVs' CRT DOT-PITCH Is not good 
enough for hlgh-resolutlon color images. (More on this later). Then there 
Is that AISOYIHG 'background hash’I 


COMPOSITE HOBITOR 

The second method is to send the composite signal directly to the 
TVs’ CRT circuitry, bypassing the tuner and the computers’ RF modulator. 
This method works quite well because we are bypassing all that circuitry. 
The display looks KUCH better but the color is still 'washed-out' due to 
the fact that the DOT-PITCH of the TV is large. Also, the circuitry needed 
to combine the color/sync signals in the computer end, and the circuitry 
needed to separate the color/sync signals in the monitor end, add to the 
distortion of the display and color. I probably would not have noticed thU 
except that 1 also have a QL with its' RGB monitor and there is Just no 
comparing the RGB with a standard monitor or TV. So the Monitor connection 
is much better than the RF modulator but, still, Is not the best Interface 
available. 

RGB MQEITOR 

The third method Is, by far, the most impressive in that the 
quality and control of the color elgnals are absolute. This is accompilahed 
by sending the three color signals SEPARATELY to the monitor along with a 
COMPOSITE 5YIC signal containing the VERT and HQRZ syncs. Tba dtsadvantagee 
to this method are the multi-wire cable needed to connect the monitor and 
the cost of the monitor. Vhy is the RGB monitor more expensive? Most of thi 
cost of an ROB monitor is tied up in the CRT RESOLUTIOI and circuitry to 
support it. A typical TV has a DOT-PITCH < DOT-PITCH is the distance 
between adjacent CRT plxele ) of about .85ma, where a good RGB monitor euck 
as the QL Vision monitor has a dot-pitch of . 3amm. You can really see the 
difference! 

So we have two goals here; one, to convert our machines to RGB asd 
two, to get rid of that ANNOYIHG 'background hash'! 


16 




I 


This circuit wjss derived froB a circuit appearing in the 2068 
Technical Kanual, page 57 and was modified to work with the QL Vision 
laonltori although with the proper connectori it should work for any RGB 
monitor. If you don’t have this book, GHT IT! This is the single most 
useful book for the 2068 and Is published by TIME DESIGSS XACAZIEE. 

Ve need a VERY CEHAJ supply for this circuit to eliminate the 
background hash. This hash is generated by the computers' SVITCHIHG 
KEOULATOS. To accomplish this we will bo 'double regulating’ the supply to 
the RGB sync circuit. This circuit Just extracts the SY5C signals from the 
TS2068 COMFSITE out-put. The color signals already exslst In the TS2068t 

+12 VOLT REGULATOR 




Using proper static precautions, remove the top keyboard case and 
than the internal PCB. Using figure #1, locate end remove the 78L12A 
regulator. It looks like a garden-variety transistor. Use a solderwlck or 
solder-sucker to remove the solder from the regulators PCB holes and then 
gently remove the wire leads. ¥ext, install a 78X12 or 7812 regulator in 
its’ place using figure #2 as a guide to orienting the new regulator. FOTB 
that I’m showing the BACK-SJ0B of this regulator UP. Row cut a 12" piece of 
Insulated wire and solder on end to the regulator as shown in figure #2. 
Leave the other end free for now. Leaving the PCB out of the case and 
making sura the PCB is insulated from contacting any metal, connect your TV 
and power up the computer. You should get a HORKAL display with the 
Sinclair copywrlte notice. If you don’t POVER OFF!!!! Then check the 
orientation of the new regulator again and correct. If you have a voltmeter 
you can also check the output of this regulator to Insure that It Is at +12 
volts. This point is the same point as the wire that was attached to the 
regulator In figure #2. 

Using the schematic in figure #3 assemble the circuit on a small 
piece of perf board. Then pick an area inside the case to mount the small 
perf board assembly, (I used the area Just above the right hand Joystick 
connector.) Use a small piece of two-sided foam tape to mount the perf 
board. Bext, attach the +12 volt wire previously soldered to the new +12 
volt regulator and solder it to the proper point on the perf board <Tbe 
Input of the 78L05 voltage regulator). How run a small wire from the 
computer’s composite out shown in figure #4 to capacitor Cl on the perf 
board <eee schematic In figure #3). How run a ground wire from the perf 
board (emitter of Q2> to a ground point on the computer PCB. A good place 
Is the ground plana Just above the right Joystick connector. Take the 
e-wire shielded cable and solder the wire you’ll be using for the COMPOSITE 
SYHC to the perf board (collector of Q2>. Solder the wires you'll be using 
for the Red, Green, Blue signals to the computer’s PCB at the points shown 
in figure #4, then solder the wire to be used for monitor ground AFD the 
SHIELD wire to the main ground point In the computer which is located In 
the center of the computer PCB. It has a large wire soldered there with 
many other smaller wires and a cap attached to It. Lastly attach an 8 pin 
DIH socket to the other end of the 6-wire cable, or if you’11 be using a 
different monitor, the proper plug to match that monitor. 


F^IGURYE tax +12 R £ o u L 3, t o r 



FXGURE tt2 Meuu Regulator 





y-a v/oor 


Reassemble the computer into the case and pick a place to route the 
wire out of the back of the computer (I chose the center-back of the cose). 
Connect a TV and power supply to the TS2068 and power up. You should get 
the copyright notice as normal. Power off and connect the RGB monitor ( you 
can leave the TV connected) and power up again. You should get some sort of 
display on the RGB. Adjust the potentiometer R3 to get a stable 
display...NOTE NO BACKGROUND HASH!! I This circuit is designed for low-going 
composite sync monitors which comprises about 50% of the RGB monitors 
available. If yours is one of the 10%, drop me a line and I'll help you 
out! All parts are obtainable at Radio Shack, including the 8 pin DIH 
socket. One source Is a Tandy 1000 keyboard extension cable which has both 
a male and female In-cable connectors plus a 6-wlre shielded cable for 
414.55 as part number 26-1389. If you want only the female connector they 
only stock the PCB mountable connector and you'11 have to ORDER that as 
part number AJ7550 for 41.00 (It’s a replacement socket for their Tandy 
1000 computer! ). 

LETTERS, NBV BBS. OFFERS! 
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Thanks for the many letters you have sent In support of my 
articles! I have improved the TS2016 ram pack upgrade to allow usage with 
the TS1500. Thanks to reader Earl Dunnlngton of Boynton Beach, Florida, for 
inspiring ms to accomodate the TS1500. For those of you wishing the latest 
improvements in the upgrades for the ram pack or any other of my articles, 
Just send me a SASS and I’ll return the latest info. Also Mark Fendrick, 
columnist for Computer Shopper, has started up a new Sinclair BBS called 
"SINCLAIR at NIGHT", He has generously named me as the ZXSl/TSiOOO 
conference leader, so you can find me daily on that BBS, Please call in on 
this board and support these great Little machines! Hours are 2300 to 0600 
dally, phone 716-627-1293. There cureatly are also TS2068 and QL sub-boards 
(conferences) with new conferences added to the arrival of new computers 
such as the THOR. You’ll also find any late-breaking Info about my articles 
on that BBS In the 2X81/TSi000 conference. For those of you who are not 
hardware oriented, I am extending an offer I started with the Vancouver 
Sinclair User Group to upgrade either the TS2016 ram pack for 425 US, or 
the TSIOOO internal 64K upgrade for 440 US. Just mall the ram pack or 
computer or both (as many did in VSUG) and I’ll convert and return via 
insured mail. It would be a good Idea tc check with me ahead of tiraa to see 
how "swamped" I am. You can do this by mall <85-48 66th Road, Fego Park, 

NY, 11374), CompuServe (ID 73127,2664), or on the "Sinclair at Hlght" BBS. 
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Adding RGB to Your 2068 

Crisp, Beautiful Color Economically 


RGB on the 2068 is probably one of the 
most gratifying additions you can get. The 
problem is that there is no simple way to 
do it and few coiApanies (if any) have any 
to sell, E. Arthur Brown at 1702 Oak Knoll 
Dr, Alexandria, MN 56308 did have one they 
were selling for $19,95 which installed 
inside the machine, stripped the sync from 
the video, and provided for RGB 
connections. The Timex Technical Manual 
also shows a way to add RGB by building a 
three transistor circuit to strip sync 
from the video for RGB operation. 

The problem with stripping the sync 
from the video is that you don't always 
get a clean sync signal. Some of the video 
gets into the sync and causes tearing of 
the video. Performance also changes if 
you have something plugged into the video 
out jack of the computer, loading down the 
circuit. 

The best way is to get the sync at the 
source before any video is added - like 
the TC 2068 does (or did?). Inverted low 
level sync can be found on the emitter of 
transistor Q4 in the video circuit. All 
that is needed is to invert and amplify 
the sync to a peak to peak voltage of 5 
volts which can be accomplished by a 
simple one transistor circuit. 

WARNING: You must be very careful while 
going inside your computer to do any type 
of work to it. Be sure and disconnect the 
power before going inside. This is not 
recommended for a first time project. 

This circuit will provide the type of 
sync that most RGB monitors require such 
as the Sears 14 inch RGB monitor, the 
Magnavox (NAP) model 40 and model 80 RGB 
monitors, or any monitor that accepts 
negative-going composite (or horizontal) 
sync. 

The RGB signals are available on the 
rear edge connector at B27, B28, & B29, 
and ground at B32. For internal 
connections, see diagrams. Because the 
circuit is so simple, they can be mounted 
freestyle on the printed circuit board. 
Just take care that they stay close to the 
board to prevent accidental shorting 
against the top cover or other components. 
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To keep this compatible with other 
Sinclair computers such as the QL and the 
Spectrum 128 which both have built-in RGB 
interfaces, an eight-pin ”DIN" plug and 
socket should be used with connections as 
shown. The eight-pin "DIN" socket can be 
easily mounted on the rear plastic casing 
by notching the top and bottom case with 
wire clippers till the cases will fit back 
together with the connector between the 
two. 

Shown are three cables, one for the 
Sears RGB/TV monitor combo, one for the 
Magnavox, and one for using the QL with a 
monochrome monitor. All the plugs and 
sockets should be numbered. Follow the 
diagram and wire the ends of the cable so 
that they match up to each other. On the 
Magnavox cable, you need to mark the ends 
so that they are not reversed {both ends 
will have an eight-pin "DIN" plug on it. 

An audio jack can also be mounted and 
connected as shown in the diagram for 
SOUND and BEEP to be heard through the 
monitor's audio amp if available. 
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Horiz. Sync 
Vert. Sync 



INPUT 




C..O 

X 

H 

1 

<. 

$ 


K 

Cr 

a 


CcUl^ 

AA.o«A.t 4'or^ 

6 
7 
X 
3 

H 


Q otsToiAAfl, /Aoyvt 'tt>r 

3 

9. 


VJ 





R. cuticle 
^ (lUVicO 


Keep all leads as short as possible, 
use a shielded cable to the monitor 
particularly if you make it very long. 
Once you have everything hooked up, turn 
on the computer. It should come up with a 
white screen and no rolling. Try BORDER 
with all the colors to make sure they are 

wired in the right order. If you got 

everything right, you can now enter the 
new world of sharp, brilliant displays, 
and less eye strain! 

We had quite a few inquiries as to 
where to purchase the Magnavox (NAP> RGB 
Monitors as mentioned in the December 

issue. They can be found at Service 

Merchandise which is a chain of catalog 
showrooms throughout the US. For the 
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location of the one nearest you or to 
order a monitor over the phone, dial toll- 
free 1-800-726-4636. We have also learned 
that Best Products Co. Inc. also carries 
them at 1-800-221-BEST. They both have had 
the model 40 on sale for $199,95. 


pin 

function 

signal 

1 

PAL 

composite PAL 

2 

GND 

ground 

3 

VIDEO 

composite monocrhome video 

4 

CSYNC 

composite sync 

5 

VSYNC 

vertical sync 

6 

GREEN 

green 

7 

RED 

red 

8 

BLUE 

blue 


Diagram of Monitor Connector as Viewed from 


Service Merchandise also now has a 
higher resolution RGB monitor called the 
Magnavox RGB 80 for $277. The Magnavox 40 
works quite well with the 2068 with OS-64 
though. They also have a nice Amber 
monitor for $99 which also works well with 
OS-64. 


— Joe Williamson 



rear of QL Showing pm numbers and functions 


Greeting Card Designer 

A Useful Graphics Program from Zebra 


GREETING CARD DESIGNER is a sophis¬ 
ticated program that allows you to design 
and print out on your Epson compatible 
printer, beautiful greeting cards. The 
front and inside page can both be 
personalized with your own borders, 
graphics, and phrases. 

A graphic library of 23 graphic 
characters including Christmas trees, 
bells, grads, and flowers gives you some¬ 
thing for every occasion. You also have 
eight borders to choose from and two font 
styles, open and solid. You also have two 
sizes of text to choose from and the 
choice of how you want the text to be 
centered on the card. 

Use of the program is easy and straight 
forward. The program leads you through 
with simple menus and prompts. You simply 
tell it what printer you are using, and 
then asked what page you want to do first. 
Tne screen becomes the page you are 
working on. You type the text you want to 
appear with full screen cursor control, 
choose the type of border you want, select 
the graphic you want, put an x on the 


screen where you want it, and repeat for 
the inside page. You can then choose how 
iiiany copies you want and send it to print. 

When it prints out, the first image you 
see is the inside page and is printed 
upside down and in one corner of the page. 
The next image you see is the outside page 
and is in the opposite corner, right-side 
up. When you fold it into quarters with 
with the perforated edges torn off, 
everytning falls into place and voila! 
instant greeting card! Zebra also sells 
brightly colored tractor feed paper and 
matching envelopes in blue, red, and 
green. 

The second program that comes witn it 
is a graphics designer for designing your 
own graphic pictures. You can load 
existing graphics and modify them or 
create your own. Upon loading, you are 
greeted with a grid and a flashing cursor 
which you move around and build your own 
pictures. The image is three times normal 
size, 

After you have made your own, you can 
COPY the image to your 2040 printer to see 
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Monitor Output for the TS-1000 & 1500 


I have had numerous requests on how to 
add direct video to the TS-1000 & TS-1500 
computers so as to drive a composite video 
monitor. This has been covered many times 
in the past in other newsletters and 
magazines, but X feel that for those who 
are just now starting to use their 
computers and those who missed the other 
articles, here is how to do it. 

The only way to do it is to go inside 
the computer and make some extra 
connections and add extra circuitry. On 
the two monitors that X have, one works 
quite well from just tapping the video 
signal before it goes into the modulator 
and connect it directly to the Bionitor 
(don't forget the ground). This method 
will work on almost all monitors that have 
a switchable input impedance — labeled 
Hi-Z and 75 ohm. Xf you connect the video 
from the computer directly to the input of 
the monitor, you should use the Hi-Z 
position. 


•#•5' V/ol+i 
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For monitors that come only with 75 ohm 
input, you will need to build a small 
driver circuit to the 75 ohm input of the 
monitor. This driver circuit can be a 
simple transistor emitter-follower circuit 
using the input impedance of the monitor 
as the load. Here again, a few monitors 
have a slight DC potential on the input, 
so some sort of isolation must be used. A 
0.1 micro-Farad capacitor will work fine. 
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found on one of the wires leading into the 
RF modulator. The lead to the left is 
video (facing from the front) and plus 
five volts is the center wire (+5 volts is 
needed for the transistor circuit). 


_n /_z___ 


IMS 

> • < 1,» 




TS \soo 





On the TS-1500, the video signal can be 
found on pin 11 of U1 inside the modulator 
and +5 volts can be found on pin 8. The 
video can also be found on the left side 
of R30 and +5 volts on the right side of 
R30 (facing the front of the computer). 
These second two places are easier to get 
to. As far as adding a connector, I just 
clipped the existing leads at the RF 
connector and ran my new circuitry over to 
the existing connector which gives a 
cleaner look from the outside, but you 
will not be able to use a regular TV 
again. 

— Joe Williamson 


FOR SALE: TS-2068 Com-* iter (new), TS- 
2040 Printer ‘ ^ \sonic cassette 

reporder. $ oping. James 

Dunavant, 9C evenings, weekends. 
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